Effect of adenosine, adenosine triphosphate, adenosine deaminase, dipyridamole and aminophylline on acetylcholine release from electrically-stimulated brain slices.
The effect of adenosine on release of acetylcholine (ACh) was investigated in slices of rat cortex perfused with Krebs solution, at rest and during electrical stimulation at frequencies between 0.2 and 20 Hz. Electrical stimulation brought about a linear increase in release of ACh. Adenosine, in concentrations ranging from 1 to 100 microM, reduced in a dose-dependent manner the release of ACh and was more active on the stimulated than on the resting release. However, the fractional reduction by adenosine of stimulated release of ACh did not vary with increasing stimulation rate. Adenosine triphosphate was less active than adenosine in reducing release of ACh. The inhibitory effect of adenosine was antagonized by aminophylline (0.5 mM) and did not occur when the stimulated release of ACh was enhanced by blocking muscarinic autoreceptors with atropine (15 nM). Aminophylline (0.1 and 0.5 mM) itself exerted a biphasic effect on release of ACh, increasing it at rest and during stimulation at low frequencies, and decreasing it at higher stimulation rates. The manipulation of endogenous adenosine concentrations by adding adenosine deaminase or diphyridamole, an inhibitor of adenosine uptake, had little effect on release of ACh. Dipyridamole, (4 microM), only significantly decreased release of ACh at the 20 Hz stimulation rate.